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Abstract: We recorded 8 genera and over 30 species of bamboo in 
Sikkim of the reported 23 genera and 125 species in India. Thirty percent 
of bamboo species were recorded in tropical forests (0-900 m), 40% of 
species in sub-tropical forests (900-1,800 m), 17% of species in temper¬ 
ate forests (1,800-2,700 m), 9% of species in sub-alpine forests 
(2,700-3,500 m) and 4% of species in alpine vegetation (3,500M,500 m). 
Bamboo is used for various purposes and its versatility qualifies it to be a 
multiple-use alternative to timber, food for villagers and for tribal in 
particular. Bamboo is also equally important to Red Panda (Ailurus ful- 
gens ), the state animal of Sikkim. We develop a list of bamboos occur¬ 
ring in Sikkim with their vernacular names, distributions and uses in the 
Himalayan state. However, more extensive study is required to fully 
describe the bamboo diversity of the Himalayan state. 
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Introduction 

Throughout the world around 75 genera and 1,250 species of 
bamboo are known to exist (Yang et al. 2004). India has the sec¬ 
ond largest area of bamboo forest after China (Rai and Chauhan 
1998) and it ranks third in bamboo species diversity i.e. next to 
China and Japan (Bhatt et al. 2003; Lobovikov et al. 2005). In 
India, there are around 125 bamboo species of 23 genera (Tewari 
1992; Varmah and Bahadur 1980). 

About 66% of the growing stock is concentrated in the north 
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eastern states of the country (Hore 1998; Adkoli 2002). Accord¬ 
ing to Dransfield (1992), bamboo occurs in the latitudinal range 
of 46o N to 47o S and elevational range of 0-4,000 masl, cover¬ 
ing tropical, subtropical, temperate and alpine regions. Bamboo 
is one of the most important forest resources in Sikkim. Bam¬ 
boos are distributed widely throughout Sikkim. Bamboo is usu¬ 
ally found in the moist valleys, along the streams, low hill slopes 
of southern part, moist deciduous forests, wet temperate forests 
and sub-alpine coniferous forest of the state. Its wide range of 
uses and versatility qualifies it to be a multiple-use alternative to 
timber, food for the rural poor and for tribal groups in particular. 

As per the growth habits, two types (due to different kind of 
rhizomes) of bamboos are found. Clumping or clump-forming 
bamboos are called sympodial or pachymorph. Running or 
non-clump forming bamboos are called monopodial or lepto- 
morph (Uchimura 1980; McClure 1966; Wong 1995). Monopo¬ 
dial bamboos spread by rhizomes that sometimes emerge far 
from the parent plant. Most bamboos of this type are erect and 
long. Sympodial bamboos have short roots, are genetically inca¬ 
pable of expanding more than few inches a year, and form dis¬ 
crete clumps. 

In all bamboos, the sheaths carry distinctive characters (Robert 
et al. 1961) that are for identification (Fig. 1). Bamboo is used for 
house construction, scaffolding, ladders, mats, baskets, fencing, 
garden support, fodder, fishing rods, walking sticks, tool- han¬ 
dles, pipes, toys, handicrafts etc., and for several other articles of 
everyday use. The young tender shoots of several bamboos are 
eaten as vegetables (Bhatt 2003; Tamang and Tamang 2009). 
Roberts (1992), listed only five mammals, viz. red panda, giant 
panda, two bamboo rats (one in China and another in Brazil), and 
a small lemur, that eat bamboo. 

The lesser known bamboo species of Sikkim have not been 
studied in terms of distribution or their uses. The present study 
aimed at describing distribution, diversity and uses of bamboos 
of Sikkim thorough literature review and field surveys. But there 
is a need for additional inventory and study of population density 
for utilization and conservation purposes. 
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Fig. 1 : Culm sheaths of different bamboo species 


Materials and methods 

Study area 

Sikkim is a landlocked state located in the eastern Himalayan 
region and covers 7,096 km area. Sikkim lies between 27°04' 

-28°07' N and 88°00'-88°55' E. It is bounded by Nepal on the 

west, Tibet on the north, Bhutan on the east and the Indian state 
of West Bengal on the south. Sikkim is recognized as one of the 
“Biodiversity Hot Spots” in the world. Lepchas, Bhutias, Lim- 
boos and Nepalis are the main ethnic groups of Sikkim. The 
forest cover of the state, based on interpretation of satellite data 
of December 2008, was 3,359 km 2 or 47% of the state’s geo¬ 
graphical area (FSI 2011). 

The elevation zone at 300 to 8,000 masl is comprised mainly 
of forest covered hills and snow covered areas. The vegetation of 
Sikkim has been categorized into six forest zones based on ele¬ 
vation (Khoshoo 1992): tropical evergreen forest (up to 900 m), 
sub - tropical forest (900-1,800 m), temperate forest 
(1,800-2,700 m), sub-alpine forest (2,700-3,500 m), alpine 
vegetation (3,500^1,500 m) and alpine deserts (>4,500 m). 

Sikkim is drained by perennial rivers, which merge into two 
prominent rivers, Teesta and Rangit. River Rangit is a tributary 
of Teesta and joins it at Melli, the boundary between Sikkim and 
West Bengal. The state of Sikkim is divided into four districts, 
viz. East, West, South and North Districts. 

^ Springer 


Methods 

Information presented here is largely based on field investiga¬ 
tions covering almost one year from April 2012 to January 2013. 
Bamboos were recorded in five of the six forest zones listed 
above: tropical (0-900 m), sub-tropical (900-1,800 m), temper¬ 
ate (1,800-2,700 m), sub-alpine forests (2,700-3,500 m) and 
alpine vegetation (3,500^1,500 m). The identification of bam¬ 
boos was made using identification manuals, taxonomical keys 
and later with the help of experts. During field surveys, local 
residents provided important information on bamboo utilization 
and classification. 

We carried out field surveys, to record information on bamboo 
habitats, rhizome types, culm characteristics, culm sheaths, 
leaves and other species in surroundings areas. We also collated 
detailed information on local names, characteristics used to iden¬ 
tify species, utilization and distribution. Specimens were col¬ 
lected of species that could not be identified during field surveys, 
and these were later identified with the help of an expert. 

We reviewed the work of work of Gamble (1902), Hooker 
(1896), Brandis (1906) and Noltie (2000) on bamboos of Sikkim. 

In “Flora of British India”, Hooker (1896) has mentioned 13 
species of bamboo. Gamble (1902), in “A Manual of Indian 
Timber”, listed 18 species of bamboo. In “Indian Trees” by 
Brandis (1906), 13 species of bamboos from Sikkim are recorded. 
In “Flora of Bhutan”, Noltie (2000) has mentioned about 14 
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species of bamboo. 

Results 

Diversity and distribution 

During field survey and with reference to the literature, a total of 
30 bamboo species of 8 genera were recorded (Table 1). The 
genera of bamboos we recorded in Sikkim were Arundinaria, 
Bambusa , Dendrocalamus , Melocanna , Phyllostachys , Sinarun- 
dinaria , Schizostachyum , and Thamnocalamus. Sub-tropical 
forest had the greatest bamboo species richness with 28 species, 
followed by tropical forest (21), temperate forest (12), sub-alpine 
forest (6) and alpine vegetation (3). Bambusa nutans , Bambusa 
tulda , Dendrocalamus hamdtonii var. hamdtonii , D. hamdtonii 
var. edulis , Dendrocalamus patellaris , Sinarundinaria hookeri- 
ana and Sinarundinaria mating were found in all four districts. 


Table 1: List of species recorded from Sikkim and their distribution 


Scientific names N 

S 

E 

w 

Elevation (m) 

Arundinaria recemosa V 


V 

V 

2,600-3,600 

Bambusa multiplex 


V 


600-1,200 

Bambusa nutans V 

V 

V 

V 

300-1,600 

Bambusa pallid 


V 


350-900 

Bambusa tulda V 

V 

V 

V 

400-1,500 

Bambusa vulgaris var. vittata 


V 


300-15,000 

Bambusa vulgaris var. waminii 


V 


300-1,500 

Dendrocalamus asper 


V 


800-1,800 

Dendrocalamus giganteus 

V 

V 


600-1,200 

Dendrocalamus hamiltonii var. , 

V 

hamiltonii 

V 

V 

V 

300-1,500 

Dendrocalamus hamiltonii var. , 

S 

edulis 

V 

V 

V 

300-1,500 

Dendrocalamus hookeri V 

V 

V 


900-1,800 

Dendrocalamus patellaris (Syn. , 

V 

Ampelocalamus patellaris ) 

V 

V 

V 

800-1,500 

Dendrocalamus sikkimensis V 


V 

V 

1000-1,800 

Dendrocalamus strictus 


V 


300-1,000 

Melocanna baccifera 


V 

V 

900-1,500 

Phyllostachys aurea 


V 

V 

600-1,200 

Phyllostachys nigra 


V 


800-1,400 

Schizostachyum capitatum (Syn. , 

V 

Cephalostachyum capitatum) 


V 

V 

1,000-2,400 

Schizostachyum dulloa 


V 


600-1,500 

Schizostachyum fuchsianum V 




900-1,600 

Schizostachyum polymorphum V 


V 


600-1,200 

Schizostachyum sharmae V 




900-1700 

Sinarundinaria hookeriana V 

V 

V 

V 

800-2000 

Sinarundinaria intermedia V 


V 


1,200-3,000 

Sinarundinaria maling (Syn. , 

V 

Arundinaria maling) 

V 

V 

V 

1,700-3600 

Sinarundinaria microphylla 


V 

V 

1,800-3,300 

Sinarundinaria pantlingii 


V 


1,800-3,000 

Sinarundinaria falconeri V 




1,000-1,800 

Thamnocalamus aristatus (Syn. 
Arundinaria aristatus) 


V 

V 

2,200-3,600 


N: North Sikkim; S: South Sikkim; E: East Sikkim; W: West Sikkim 


Bamboos usually grow with other species (Table 2). 


Table 2: Other species associated with bamboos 


Local name 

Scientific name 

Local name 

Scientific name 

Lamp ate 

Duabanga drandiflora 

Pine 

Pin us sp. 

Panisaj 

Terminalia myriocarpa 

Malato 

Macaranga denticulate 

Mauha 

Engelhardtia spicata 

Phaledo 

Erythrina stricta 

Chilaune 

Schima wallichii 

Simal 

Bombax ceiba 

Bapari 

Ostodes paniculatus 

Siris 

Albizzia lebbeck 

Utish 

Alnus nepalensis 

Sakwa 

Shorea robusta 

Sash 

— 

Teak 

Tectonia grandis 

Chap 

Michellia champaca 

Lab si 

Spondias axillaris 

Rhododendron Rhododendron sp. 

Guwelo 

Callcarpa arborea 


Arundinaria sp, Sinarundinaria sp mainly cover the northern 
part of Sikkim and, Phyllostachys sp, Bambusa sp, Dendrocala¬ 
mus sp, which occur over extensive areas are found in lower hill 
forests. Cultivated bamboos are also found in the agricultural 
land areas, roadsides, private and government Khasmal areas 
(“khasmal forest” means any forest land settled and set aside by 
the Government for meeting the bonafide domestic need of tim¬ 
ber, firewood and fodder of the adjoining villages). 

Eight genera of bamboos were recorded in Sikkim. The most 
common species were Bambusa nutans , B. tulda , Dendrocala¬ 
mus hamiltonii , and Sinarundinaria hookeriana. The geographi¬ 
cal distribution of a bamboo is greatly influenced by human ac¬ 
tions (Holttum 1958). This explains why B. nutans , B. tulda and 
D. hamiltonii were common to areas all over the state near hu¬ 
man settlements (Table 3). These three species are cultivated 
mostly in agricultural areas (Fig. 2). In many places Bambusa 
nutans and Dendrocalamus hamiltonii occured sympatrically 
(Table 4). 


Table 3: Location of three commonly found bamboo species (Bambusa 
nutans , Dendrocalmus hamiltonii and Bambusa tulda) 


SI. 

No. 

Bamboos 

species 

Latitude 


Longitude 

Elevation 

(m) 

1 

B.nutans 

27°15'21.4" 

N 

88°35’52.6" E 

970 

2 

D. hamiltonii 

27°15'13.4" 

N 

88°37'10.7" E 

1,258 

3 

B. nutans 

27°16'55.6" 

N 

88°37'9.0" E 

1,291 

4 

D. hamiltonii 

27°17'42.2" 

N 

88°38’19.4"E 

1,457 

5 

B. tulda 

27°10’57.9" 

N 

88°38’26.5" E 

1,045 

6 

B. tulda 

27°18'44.4" 

N 

88°35'30.2" E 

1,110 

7 

B. nutans 

27°19'55.2" 

N 

88°28'36.0" E 

658 

8 

B. tulda 

27°20'14.2" 

N 

88°28'28.5" E 

729 

9 

B. tulda 

27°18’0.0" 

N 

88°25'12.6" E 

1,326 

10 

D. hamiltonii 

27°14'20.2" 

N 

88°28’20.3" E 

605 

11 

B. nutans 

27°17'21.4" 

N 

88°17'9.2" E 

665 

12 

D. hamiltonii 

27°18’23.1" 

N 

88°18’31.7"E 

783 

13 

B. tulda 

27°18'4.8" 

N 

88°18'2.6" E 

996 

14 

B. nutans 

27°20’54.5" 

N 

88°14'23.6" E 

1,432 

15 

B. nutans 

27°14’16.6" 

N 

88°16’50.8"E 

1,315 

16 

B. tulda 

27° 8'55.9" 

N 

88°11'49.0" E 

886 

17 

B. tulda 

27°24'41.0" 

N 

88°37’28.8" E 

1,398 

18 

B. nutans 

27°25’22.0" 

N 

88°36'15.1" E 

1,376 

19 

D. hamiltonii 

27°28’28.2" 

N 

88°31'6.3" E 

834 

20 

B. nutans 

27°24'30.8" 

N 

88°30'31.2" E 

1,030 


4^) Springer 



932 


Journal of Forestry Research 25(4): 929-934 


Distribution of Bambusa nutans, B. Tulda and 
Dendrocalamus hamiltonii 
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Fig. 2 : Distribution of three commonly found bamboos {Bambusa nutans , 
B. tulda and Dendrocalamus hamiltonii ) of Sikkim 


Table 4: Locations: where Bambusa nutans and Dendrocalamus hamil¬ 
tonii grew sympatrically. 


SI. No 

Latitude 

Longitude 

Elevation (m) 

1 

27 19 24.5 

88 28 04.8 

488 

2 

27 11 28.3 

88 12 07.7 

975 

3 

27 18 08.4 

88 26 03.4 

821 

4 

27 15 13.1 

88 26 51.2 

515 

5 

27 10 13.3 

88 18 00.8 

344 

6 

27 16 21.6 

88 16 43.3 

669 

7 

27 15 23.8 

88 13 31.6 

1,352 

8 

27 09 57.8 

88 10 17.0 

1,583 


Of 30 bamboo species recorded in Sikkim, 27 species of 6 
genera (90%) are sympodial and 3 species of 2 genera (10%) are 
monopodial. Table 5 shows the monopodial and sympodial gen¬ 
era found in Sikkim. 

Uses of bamboo in Sikkim 

Bamboos are used for various purposes and their great versatility 
qualifies bamboo to be a multiple-use alternative to - timber, 
food for the rural poor and for tribal groups in particular (Fig. 3). 
In Sikkim, bamboo culms are used for religious rituals like for 
hoisting prayer flags. They provide raw materials for scaffolding 
in building construction and in rural areas small dwelling huts 
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are also constructed using bamboos. Some species are used for 
making mats, fishing rods, baskets, bows and arrows and for 
making furniture. Bamboos are also used in making bridges in 
the rural areas, for farmland fencing materials, as fodder for cat¬ 
tle, and young shoots are eaten as a vegetable. Species of bam¬ 
boo like Dendrocalamus hamiltonii , Arundinaria sp., Cepha- 
lostachyum capitatum are relished by locals as vegetables and 
sold in large quantities in markets (Sundriyal et al. 1998). Even 
young shoots are preserved as canned food by processing them 
into pickle. It is also used in making a traditional hat of the Lep- 
cha ethnic group (a Sumok thyaktuk), the oldest form of craft 
made by the Lepcha tribe in the state (Lepcha 2012). Apart from 
these uses, bamboos are also used to make vessels to carry milk 
and water, in construction of walls, floors and roofs, and to build 
trellises for agricultural and ornamental plants (Table 6). Bam¬ 
boo species are not important only to humans, but many forest 
animals also depend on bamboos. Species such as Red Panda, 
the “State animal” of Sikkim are totally dependent on a few spe¬ 
cies of bamboos as forage. Red Panda ( Ailurus fulgens ) feeds 
mainly on bamboo leaves and occupies dense bamboo forests 
(Wei et al. 1999; Wei et al. 2000; Pradhan et al. 2001; Yonzon 
and Hunter 1991; Panthi et al. 2012; Johnson et al. 1988; Reid et 
al. 1991). Area of bamboo cover, bamboo height and canopy 
cover are important habitat components in sites used by Red 
Panda. 


Table 5: Genera, species and rhizome types of bamboos in Sikkim 


Genera 

Rhizome 

type 

Species 

Arundinaria 

Monopodial Arundinaria racemosa 

Bambusa 

Sympodial 

Bambusa multiplex, B. nutans, B. pallid, B. 

tulda, B. vulgaris var. vittata, B. vulgaris var. 



waminii 

Dendrocalamus Sympodial 

Dendrocalamus asper, D. giganteus, D. hamil- 



tonii var. hamiltonii, D. hamiltonii var. edulis, 

D. hookeri, D. patellaris, D. sikkimensis 

Melocanna 

Sympodial 

Melocanna baccifera 

Phyllostachys 

Monopodial Phyllostachys aurea, P. nigra 

Schizostachyum 

Sympodial 

Schizostachyum capitatum, S. dulloa, S. fuch- 

sianum, S. polymorphum, S. sharmae 

Sinarundinaria 

Sympodial 

Sinarundinaria hookeriana, S. intermedia, S. 

mating, S. microphylla, S. pantlingii, S. falcon- 



eri 

Thamnocalamus Sympodial 

Thamnocalamus aristatus 

Table 6: Ornamental uses 

Bamboo species 

Ornamental characteristics 

Phyllostachys aurea Nodes of lower part of culm shortened and irregularly 


swollen 

P. nigra 

Black culm 

B. vulgaris var. vittata Internodes and branches golden yellow, interspersed 


with green longitudinal streaks 

B. vulgaris var. wamin Intemodes and branches short and swollen 

B. multiplex 

Small and beautiful leaves 
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Red Panda diet consists chiefly of bamboo leaves and both 
species of bamboo, Arundinaria mating and A. aristata are eaten. 
The diet of bamboo is supplemented by seasonal fruits and 
bamboo shoots (Pradhan 2001). Species like Bambusa nutans 
and Sinarundinaria microphylla are used as medicinal plants. 


Root paste of Bambusa nutans is used to cure ring worm and the 
paste of the culm of Sinarundinaria microphylla is used to treat 
wounds (Sharma and Sharma 2010). Some uses of bamboo are 
shown in Fig. 3 from A to L. 








si'/? 


BaS 

Epst 






Fig. 4: Some uses of bamboo. A: Supporting a Prayer flags. B: Basket (Doko) used in the tea garden; C: Support to creeper plants; D: A gate made of a 
bamboo; E: Bamboo Scaffolding; F: Basket (Doko) used for carrying wood; G: Used in the construction of a house; H: Shelter for small animals; I: 
Young shoots used as a vegetable; J: Support to creeper agricultural plants; K: Mat (Chitra) made from a bamboo culm; L: Used as an ornamental plant. 


diversity of Sikkim (Fig. 5). 


Conclusion 

We recorded around 30 species of bamboo in Sikkim, but more 
detailed study and field study are required to further define the 
bamboo resources of the state. Of 30 bamboo species recorded in 
Sikkim, 30% were found in tropical forest, 40% in sub-tropical 
forest, 17% in temperate forest, 9% in sub-alpine forest and 4% 
in alpine vegetation (Fig. 4). Six genera of bamboos in Sikkim 
are sympodial (27 of 30 species) and 2 genera are monopodial (3 
species). Dendrocalamus was represented by the most species 
(8), followed by Bambusa and Sinarundinaria (6 each). 
Schizostachyum was represented by 5 species, Phyllostachys by 
2 and Arundinaria , Melocanna and Thamnocalamus by 1 species. 
More detailed study is required to further describe the bamboo 


■ Tropical 0 - 900m 

■ Sub-tropical 900 - 1800m 

■ Temperate 1800 - 2 7 00m 

■ Sub- alpine 2700 - 3500m 
■Alpine 3500 -4500m 


Fig. 4: Percentage of bamboo species in different elevations 
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Fig. 6 : Number of species in each genera 
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